There is a body of evidence that shows that early education improves cognitive and social development for children while they are still attending, but the longer-term impacts depend on the quality of early education. Much of this evidence in England relates to a period when attendance rates at early education were around 60 per cent. Since then, early education has expanded through the guarantee of free provision for three-and four-year-olds, such that attendance at early education is now almost universal. This paper uses data from the Millennium Cohort Study to consider whether, in an era of near universal provision, early education is still associated with detectable improvements in outcomes for children. The analysis focuses on attainment in Key Stage 1 assessments when children were aged seven and finds that the overall impact of early education on Key Stage 1 attainment is modest, but that the impact is generally greater for those children who experienced poverty when they entered early education.
Introduction
The longer-term impact of early education has attracted considerable attention. Notable studies include the Effective Pre-school, Primary and Secondary Education (EPPSE) project which showed early education in England to be a key determinant of cognitive and social/ behavioural development for children through to the end of Key Stage 1 (KS1) at age seven . These impacts were sustained beyond age seven such that children in years five and six of primary schooling, at ages ten and eleven, also had better outcomes Sylva et al., 2008) . However, these longer-term impacts depend on the quality and effectiveness of the early years' provision. Quality here is measured using the Early Childhood Environment Rating Scales, ECERS-R (Harms et al., 1998) and ECERS-E (Sylva et al., 2006) . At age fourteen, pre-school quality continued to predict children's academic attainment in maths and science as well as social/behavioural outcomes .
In the US, the National Institute of Child Health and Human Development (NICHD) Study of Early Child Care also found a positive relationship between high quality childcare and cognitive and language skills (NICHD, 2000) . Another major US study, Magnuson et al. (2007) , also found a positive effect of prekindergarten on children's readiness for school, in terms of cognitive skills, but negative effects on children's behaviour. Attending prekindergarten located in the same public school as kindergarten however, did not result in negative consequences for behaviour, while the positive cognitive benefits were still observed. Correspondingly, Belsky et al. (2007) , using the NICHD, found children who had experienced higher quality care obtained higher vocabulary scores at fifth grade and those spending longer hours in childcare had more problematic behaviours reported by their teachers.
Policy developments in England have acknowledged the benefits of early education with all four-year-olds entitled to a free early education place from 1998 onwards, with the free entitlement extended to all three-year-olds in 2004. By legislation, local authorities are currently required to make available sufficient free early education places offering 570 hours a year over no fewer than 38 weeks of the year. Every child in England is eligible for this free early education following their third birthday from either the start of the subsequent term, based on a three-term school year, or on specified dates 1 again depending on when their birthday occurs. This continues until they reach compulsory school age, the beginning of the term following their fifth birthday.
Attendance is not compulsory, but take-up of the free entitlement is high. In January 2012, 98 per cent of the four-year-old population and 93 per cent of the three-yearold population benefited from some free early education (Department for Education, 2012) . Most of these children accessed the full free entitlement such that when these figures are adjusted for part-time take-up, 92 per cent of the four-year-old free entitlement hours were used and 89 per cent of three-year-old hours. Early education is provided in a range of settings, including schools, as well as by private and voluntary sector organisations.
There is also a potential role for early education to limit attainment gaps for disadvantaged children. There are big differences in cognitive, and social and emotional development between children from rich and poor backgrounds at the age of three and this gap widens by the age of five (Dearden et al., 2010) . However, there is a body of evidence that shows disadvantaged children are especially likely to benefit from attending better quality pre-school provision (e.g. Currie, 2001; Melhuish et al., 2008; Sammons et al., 2004; Stephen, 2006; Sylva et al., 2004 Sylva et al., , 2008 .
Again this is reflected in policy such that from September 2012 a new targeted entitlement for two-year-olds to access free early education was introduced as part of the Government's fairness premium, to drive up social mobility and improve life chances. The primary focus is on disadvantaged children, who are currently less likely to access the benefits of early education.
Much of the evidence for England discussed above comes from the Effective Provision of Pre-school Education (EPPE) project, which was commissioned in the late 1990s, and its extensions through primary and secondary education, the EPPE 3-11 and EPPSE studies. 2 However, there have been considerable changes in early education since then, covering the expanded access discussed above, revisions to the early years curriculum, the role and training of early years professionals and graduate leaders as well as greater emphasis on supporting parents. Given these changes, it is important to update the evidence of the longer-term impact of early education on child attainment. Clearly it is not possible to establish the full impact of the current provision of early education in England, because time is needed to observe longer-term outcomes, but there is scope to consider the impact of early education on early primary school attainment for a later cohort of children than considered in the EPPE study.
Given the near universal take-up of early education for this later cohort of children, it may be problematic to detect an overall impact of early education. Our analysis tries to detect an overall impact, but also focuses on whether early education is associated with better outcomes for children with different characteristics, with our emphasis being on whether outcomes differ for children that experienced early poverty in comparison to those that did not. This paper focuses on the longer-term impact of early education on attainment at the end of KS1, 3 when children are aged seven, for children in England in the Millennium Cohort Study (MCS), born between September 2000 and August 2001. It builds on earlier work (Hopkin et al., 2009 ) which looked at attainment for these children at the end of the Foundation Stage, measured by the Foundation Stage Profile (FSP), when children were aged five. That study found only a limited impact of early education on FSP scores. However, at the time, the FSP was still in the relatively early stages of implementation. In particular, it was not moderated, and this may have contributed to this finding.
In addition, the MCS data analysed did not include any measures of early education quality, which other studies had shown to be important predictors of later outcomes. However, another study, Hansen and Hawkes (2009) , using data from the MCS, did find that early education, identified through formal group care at nine months, was positively associated with school readiness test scores at three, but found no association between formal group care and problem behaviour.
A smaller sub-study of the MCS (Mathers et al., 2007) of around 300 early education settings and roughly 600 children, does include the same ECERS quality indicators that were available in the EPPE study. Analysis of these data (Hopkin et al., 2010) found no association between attendance at a high quality early education setting and FSP scores, but did show an association between high quality early education and other cognitive outcomes, measured by the naming vocabulary assessment from the British Ability Scales. 4 Unfortunately, the MCS sub-study only has information on KS1 attainment for a little over 400 cohort members, so is not suitable for our analysis.
The purpose of this paper is to use the full MCS data to assess whether attendance at early education is related to child attainment at age seven and whether this varies by early childhood poverty, which we define as household income below 60 per cent of the median.
Although we do not have measures of the quality of early education in our data, we do include a quality measure for schools attended by children during KS1. This is taken from school inspection reports undertaken by the regulatory body Ofsted (Office for Standards in Education, Children's Services and Skills). This is the first time school inspection data has been linked to the MCS data and our results indicate that overall school effectiveness is strongly related to child attainment at KS1, although part of the Ofsted judgement relates to pupil achievement, so this finding is in line with expectations.
The remainder of the paper is structured as follows: firstly we outline the national curriculum assessment at Key Stage 1; we then introduce the data -the Millennium Cohort Study and data from school inspection reports; and finally present our results and conclusions.
National Curriculum assessments at Key Stage 1
All children in (state) maintained primary schools in England are required to be assessed by teachers against the National Curriculum in reading, writing, speaking and listening, mathematics and science when they reach the end of KS1.
The assessments provide a measurement of achievement against the precise attainment targets of the National Curriculum (Department for Education, 2008). They measure the extent to which pupils have the specified knowledge, skills and understanding which the National Curriculum expects pupils to have mastered by the end of KS1. The standards have been designed so that most pupils will progress by approximately one level every two years. This means that by the end of KS1, when most pupils are aged seven, they are expected to achieve Level 2.
If, based on judgements of levels for attainment targets in reading, writing and mathematics, teachers reach an overall judgement of level 2, they should then consider whether the performance is just into level 2 (2C), securely at level 2 (2B) or at the top of level 2 (2A). These refinements are known as sub-levels. Children judged not to have attained level 2 are further judged as either having 'achieved level 1' or to be 'working towards level 1'. At the other extreme some children are judged to have 'achieved at level 3 or above'.
Attainment at each of these levels is turned into a points score 5 for each pupil so that an overall average points score can be calculated. This average points score is based only on the scores for reading, writing, mathematics and science (the judgement on speaking and listening is excluded) and in our sample ranges from 3 to 22.5. This gives us a number of different attainment measures to consider. For overall attainment at KS1 we consider the average points score across the four areas of learning discussed above. We also consider attainment across all five areas of learning. For all five areas we consider attainment at level 2, the level of attainment pupils are expected to achieve by the end of KS1, see table 1. However, for all five areas of learning there is more disaggregated information such that in these models we can use a more detailed measure of attainment. For science, and speaking and listening, we consider three different levels of attainment: achieving below level 2; 6 achieving at level 2; and achieving at level 3 or above. 7 For reading, writing and mathematics we consider five different levels of attainment; making use of the three sub-levels of attainment for these areas of learning.
The Millennium Cohort Study
Our analysis is based on children in the Millennium Cohort Study (MCS). 8 The MCS follows the lives of around 19,000 babies, born between September 2000 and August 2001 in England and Wales, and between November 2000 and January 2002 in Scotland and Northern Ireland. KS1 assessments only apply to children in schools in England, so our focus is on these children. We use data from the first four surveys. The survey for the first sweep took place when the children were aged about nine months. Data were collected from parents (or a very few guardians) about themselves and their babies. Some detail about childcare provision is included. The second survey was carried out when the children were around three years old. The third survey was conducted in 2006 when the children were around five years old and were entering primary school; and the fourth survey in 2008 when the children were around seven years old. For further details about the survey see Hansen (2010) .
The MCS collects detailed information on a wide range of topics. These have included child's health and development, early education, schooling and childcare, parenting activities, grandparents' and friends' involvement with the children, details of siblings, parental health, employment, education and earnings, housing, local area and household demographics and family context. Some parts of the interview are completed via self-completion modules; these have included questions about the child's behaviour, the respondent's relationship with their partner, mental health and attitudes to parenting.
The MCS sample is clustered geographically and disproportionately stratified to over-represent areas with higher proportions of ethnic minorities in England, areas of high child poverty, and the three smaller countries of the UK. All our analysis takes into account the survey design, including non-response weighting.
The survey includes cognitive and behavioural assessments for children at age three, five and seven, whilst KS1 attainment data has been merged into the survey data for children in England. This was possible for 95 per cent of children in maintained schools. We only include children where complete assessment data are available. This leaves a sample of 6,762 children.
Attendance at early education
Information on attendance at early education was collected at the first three sweeps of the MCS. Here we focus on the information from the third survey, where respondents were asked whether their child had ever attended any of the following types of provider: nursery school or class, playgroup, preschool, childminder or day nursery.
Ideally we would have liked to use data from earlier sweeps of the survey to give us a full early education history, but inconsistencies in questions asked and in reporting of spells of provision mean that we are limited to sweep 3 data. The MCS questions for sweep 3 were designed partly with the intention of gathering data on previous attendance, as information collected at the first two sweeps was felt not to have sufficiently captured this (Jones, 2008) .
Overall 93 per cent of MCS respondents attended early education as defined above. This figure is broadly in line with the take-up rates of free entitlement discussed earlier. Almost all of these children (87 per cent of the total) attended either a nursery school or class, playgroup or preschool, which typically have a clear education component to the early years experience. For the remaining group of children (6 per cent of the cohort) the extent to which they received some early education may be questionable, particularly if they only remained with the day nursery or childminder until their first birthday, below which age little formal education takes place.
Roughly 5 per cent of the cohort attended only a day nursery up to the age of five. Just under one-quarter of these children ended their time at the day nursery before their first birthday with over one-half continuing to attend a day nursery at least until their third birthday. The remaining 1 per cent either attended only a childminder or attended a childminder and a day nursery (but not a nursery school or class, playgroup or preschool). The majority of these children, 80 per cent, continued to attend a childminder or a day nursery until at least their third birthday.
Children who attended a day nursery or childminder at age three would be eligible for the free entitlement to early education. We therefore argue that the majority of children who attended only a childminder, or a day nursery, or both, are likely to have experienced some early education albeit in a less formal environment than a nursery school or class, playgroup or preschool.
School inspections in England
Ofsted is an independent national body that undertakes regular inspections of schools. The purpose of inspection is to provide an independent external evaluation of a school's effectiveness and a diagnosis of what it should do to improve. This is based on a range of evidence available to inspectors that is evaluated against a national framework, which sets out the statutory basis for inspections conducted under section 5 of the Education Act 2005. This is regularly updated with a new framework operational from September 2012 (Ofsted, 2012) .
The framework highlights three essential functions of school inspections: to provide parents with an expert and independent assessment of how well a school is performing, and help inform those who are choosing a school for their child; to provide information to the Secretary of State for Education and to Parliament about the work of schools and the extent to which an acceptable standard of education is being provided; and to promote the improvement of individual schools and the education system as a whole.
Inspectors are required to report on the quality of education provided in the school and must cover the achievements of pupils, the quality of teaching, the behaviour and safety of pupils, and the quality of leadership in, and management of, the school. The measure we use in the analysis captures the overall effectiveness of the school. This identifies 'how effective and efficient are the provision and related services in meeting the full range of learners' needs?'. As an overall school effectiveness measure it encapsulates, to some degree, all the dimensions of the inspection, and hence is related to pupil achievement. However, most of the children in any one school are not in the MCS sample, 9 so the inspection judgement provides an indicator of school quality whilst our focus is typically on one or two children in each school.
In line with the current inspection framework, the framework that applied when MCS cohort members were in KS1 (Ofsted, 2005 ) uses a four-point scale to provide a judgement of the overall effectiveness of the school. The possible judgements are grade 1: outstanding; grade 2: good; grade 3: satisfactory; and grade 4: inadequate. Inspections were short and focused, taking no more than two days in a school and concentrated on close interaction with senior managers, taking self-evaluation as the starting point. Schools were generally inspected once every three years, but inspections occur more frequently for schools causing concern. All inspection reports are made publicly available.
We merged inspection data from 2005-8 with the MCS data using a unique school identifier. Details of the inspection with date closest to the interview date for the cohort member is merged onto the information for each cohort member. For 7 per cent of the MCS sample in maintained schools it was not possible to merge in data from an inspection report.
Descriptive statistics
Children in the MCS sample typically completed KS1 in the academic year 2007/8. 10 National Statistics for this year indicate a KS1 assessment average points score of 15.3 (see table 1), whilst the average points score for the MCS sample is 15.8. On average, our sample includes children with slightly higher attainment levels, differences which were statistically significant at conventional levels. Significant differences are also evident across all the five KS1 scales with a slightly higher percentage of MCS children achieving level 2 than nationally. Table 1 also shows the average points score and the percentage of children achieving level 2 by whether the child attended early education. The average points score for children who attended early education is slightly higher at 15.9, compared to 15.5 for the minority that did not attend any early education. This difference is statistically significant at the 10 per cent level. Similarly, across the five areas of learning, there was a slightly higher percentage of children who attended early education achieving at least a level 2 attainment compared to those that did not attend. These differences ranged from 2 to 4 percentage points with differences in attainment in reading, writing, and speaking and listening significant at the 10 per cent level, whilst differences in attainment in maths and science were not significant even at the 10 per cent level.
The association between attending early education and KS1 attainment, although positive, is not significant at conventional levels. However, in order to assess the impact of early education, we need to consider how much difference early education makes to child development over time. Ideally we would want a measure of development upon starting early education that can be compared with later indicators of attainment, but children start early education at different times, so in the context of the survey such a measure does not exist. The survey does include development measures at age three, which we can compare with our attainment measure at age seven. The age three indicator we use is the naming vocabulary assessment from the British Ability Scales discussed earlier.
Although the naming vocabulary assessment captures a limited aspect of child development at age three, whilst the KS1 assessment is a broader measure at age seven, we believe the comparison is valid. Hopkin et al. (2009 and found that the naming vocabulary indicator was a strong predictor of a broad measure of child development at age five as measured by the FSP. In order to compare the naming vocabulary and KS1 measures, we use weighted data to convert them both into z scores with mean 0 and standard deviation of 1. Table 2 shows the standardised scores at age three and age seven by whether the child attended early education or not and by whether they lived in a household with income below the poverty level. This poverty indicator relates to when the child was aged three; i.e. at the same time as the naming vocabulary assessment.
Living in poverty is clearly associated with lower attainment both at age three and age seven. The standardised scores for children not living in poverty were all positive, indicating that attainment in the assessments for these children was above the mean. In contrast, standardised scores for children living in poverty were all negative, indicating attainment below the mean.
The difference in standardised scores indicates that children who attended early education had higher assessment scores. At age three, this was true both for children living and not living in poverty. This is important because it suggests that higher ability children were more likely to have attended early education and this may bias the estimated impact of early education. We experimented with instrumental variable models to control for these differences in early education, using variables that measured whether the mother of the child was recorded as working when the child was nine months old and three years old, but we found these variables to be very weak instruments. Being unable to properly control for the decision to attend early education may have bearing on our findings, but given the high levels of attendance at early education we feel the impact on the findings is likely to be small.
By age seven, for children who were not living in poverty at age three, the attainment gap for those that did and did not attend early education reduced from 0.14 to 0.05, a difference that was not statistically significant. However, for children who were living in poverty at age three, the attainment gap for those that did and did not attend early education increased from 0.11 to 0.25 and remained statistically significant. This suggests that, for children living in poverty, attending early education may help to reduce the poverty attainment gap with non-poor children. Table 3 shows average points scores according to the inspection rating of the school attended. This is the first paper to incorporate data on school inspections in analysis of the MCS. Here we find that children who attended 'outstanding' schools had higher average KS1 points scores than children who attended schools rated less highly. Again here it is possible that higher ability children went to better schools and so we would need to control for school selection. The MCS includes a set of questions identifying parents' reasons for choosing the school their child attended. These include choosing a school for academic reasons, because it was near, or for family reasons. We included these variables in our models and found that, once we had included our other control variables, these school choice variables were neither related to school characteristics in terms of the Ofsted rating nor to pupil attainment at the KS1 assessment.
Statistical analysis
To further explore the relationship between early education, poverty, school inspection and KS1 attainment, we estimate attainment models for the average points score at KS1 and the probability of achieving different levels of attainment in the five areas of KS1 learning; we include early education, poverty and inspection ratings as control variables together with a raft of other control variables that are related to child development. The results are summarised in tables 4 and 5 with the full model specifications shown in Appendix tables A1 and A2.
As well as the early education, poverty and inspection variables discussed above, the models include variables that can be grouped into four categories:
• child characteristics;
• family characteristics;
• school characteristics; and • the home learning environment.
The child characteristics include gender, ethnicity, age, whether the child received help at school due to disability/ behavioural problems, whether the school has told the parent/guardian that their child has special needs, parental reports of: whether the child enjoyed school usually or always; whether the child talked about school; whether the child was reluctant to go to school; whether the child was bullied at school more than once or twice.
We also include measures of development collected at the second sweep of the MCS when the children were aged three. The measures are the naming vocabulary element of the British Ability Scales discussed above and the Bracken School Readiness assessment.
The family characteristics include mother's qualifications, whether the school provides the child with free meals, 11 whether a language other than English was mostly or only spoken at home and parent/guardian satisfaction with education at current school.
The school characteristics include whether the school attended is a faith school, whether the child has changed schools between sweeps 3 and 4 of the MCS (i.e. between the ages of five and seven), and indicators for whether the child is in a different school year than would be expected for children born between September 2000 and August 2001. 12 The survey asks a number of questions about the home learning environment for children when they are aged three, five and seven. We include in our models one indicator at age five and one indicator at age seven which our analysis showed were related to KS1 attainment. These were whether the parent/guardian ever draws or paints with their child (asked at sweep 3 when the children were aged five); and whether the parent/ guardian ever plays indoor games with their child (asked at sweep 4 when the children were aged seven). When we add an interaction term for attendance at early education and experience of early poverty as well as separate poverty indicators (column 2), we find that attending early education matters to those children who experienced early poverty, although this was only significant at the 10 per cent level. The data allow us to identify the age the child started in early education as well as whether they lived in a household in poverty at age nine months and three years. We include in our models separate poverty indicators at each point in time, but when we interact poverty with early education we use a poverty indicator that relates to the age the child started in early education. For children who started at the setting that provided them with early education before they were one year old we use the poverty indicator from the first MCS survey, when they were nine months old. For children who started on or after their first birthday we use the poverty indicator from when they were three years old. We experimented with different indicators of poverty with no significant change in our results.
Experience of poverty itself was associated with lower attainment at KS1, whilst the difference in the early education coefficients by whether the child had experienced early poverty were not statistically significant. 3 of table 4 and Appendix table A1 for the full model estimates) has little impact on the results. In these models we include measures of child development at age three so that the estimates now relate to improvements in child development between ages three and seven. Early education for children who had not experienced early poverty was not associated with KS1 attainment, but for children who had experienced early poverty, early education was associated with higher KS1 attainment, which was again only significant at the 10 per cent level.
Including our full set of control variables (see column
In this model, the difference between the coefficient on early education and the coefficient on early education for those children who experienced early poverty was now also statistically significant, again at the 10 per cent level. The difference in these coefficients (-0.12 and 0.29) indicates a higher average points score of 0.41 for those children that attended early education and lived in poverty compared to children who attended early education and had not lived in poverty.
In this model, experience of early poverty (at age nine months or three years) is again associated with lower attainment. However, the size of the poverty coefficients is similar in magnitude to the 0.41 difference in the early education coefficients. This means that early education can largely offset the lower attainment associated with transitory poverty -the experience of poverty at one of these points in time -but not for the children who experienced poverty both when aged nine months and three years.
The coefficients on Ofsted ratings are also reported in column 3 of table 4. Here we find a strong relationship between the Ofsted rating of the school and child attainment. Children who attended an 'outstanding' school had a KS1 average points score 0.74 higher than children who attended a 'satisfactory' school.
Although the coefficient was negative, children who attended a failing school (one rated 'inadequate') did not have significantly lower attainment levels than children who attended 'satisfactory' schools. Allen and Burgess (2012) find that schools which were only just failing their inspection see an improvement in scores in the two to three years following inspection compared with schools that just achieve a 'satisfactory' rating. Hence it is possible that the failing schools in our sample showed some improvement following inspection that brings them more into line with 'satisfactory' schools.
The coefficient on schools where the Ofsted data is missing is also not statistically significant, suggesting that attainment for children in these schools is broadly in line with that for children attending 'satisfactory' schools.
As noted above, these indicators have not been previously included in analysis of MCS data. It is important therefore to note that, despite these variables being strongly associated with child attainment, when we exclude them from our models the relationship between early education, poverty and child attainment is largely unchanged.
Finally we turn to models of the level of attainment for each of the five areas of learning. The available data are slightly different, such that for reading, writing and maths there are five categories, whilst for science and speaking and listening, level 2 achievement is not split into sub-levels, so we have just three categories. The indicators are all clearly ordered, so we estimate ordered probit models for each area of learning. The models reported in The results vary by area of learning. Early education was associated with significantly higher attainment in maths for children who experienced early poverty, but not for others. Furthermore, for children who attended early education, attainment was also significantly higher for those who experienced early poverty than for children who did not experience early poverty (the difference between the two early education coefficients was statistically significant).
For writing, science and speaking and listening, early education was found to have no association with attainment at KS1. This was the case irrespective of whether children experienced early poverty. Furthermore, within the group that attended early education, differences in impact by experience of early poverty were also not evident.
For reading, whilst early education had no overall impact on attainment, there were differences between children who attended early education by whether they experienced early poverty. Here, attainment was higher for children who experienced early poverty than for those that did not.
Discussion and conclusions
The evidence presented in this paper suggests that any detectable impact of early years education on KS1 attainment is limited to children who experienced early poverty. Overall, the difference in attainment levels between children who did and did not attend early education were small and disappear when we control for family, child and school characteristics. However, some positive association remains for children who experienced early poverty in the overall KS1 average points score and for attainment in maths, although the former association is statistically weak.
This contrasts with much of the evidence of the impact of early education in England based on EPPE data, but is not dissimilar to other results using the MCS.
The results may be limited by a number of important factors. As noted, the past fifteen years have seen a large increase in the percentage of children in England attending early education through the introduction and expansion of a free entitlement to some hours of early education for three-and four-year-olds. The high take up of the free entitlement means that the group of children who do not receive any early education is now quite small, and the identification of an overall impact of early education relies on a comparison against this Notes: Standard errors in parentheses. * indicates significant at 10 per cent level, ** indicates significant at 5 per cent level and *** indicates significant at 1 per cent level.
small group. This group of children who do not attend early education includes children with a variety of circumstances. Overall, children from disadvantaged backgrounds are over-represented in the group of nonparticipants, but there is also a significant group of children from non-disadvantaged backgrounds who perform well at the KS1 assessment.
Furthermore, the representative nature of the MCS sample means that in each early education setting there are typically only one or two children, meaning that it is not practical to collect data on setting quality for a large sample of settings. Other studies have highlighted the importance of early education quality on identifying the longer-term benefits of early education, such that failure to identify setting quality in this analysis leads us to identify average relationships between early education and subsequent attainment which are diluted and therefore not detectable.
A further concern is that because schools administering the KS1 assessment are primarily assessed on the value added between KS1 and KS2, 13 there is an incentive to mark down the KS1 attainment score in order to inflate the value added at KS2. The extent that this happens in practice is not possible to identify. However, the fact that such an incentive is built into the value judgements of schools and can potentially be relatively easily manipulated because KS1 scores are teacher-assessed, means that, in combination with the other factors discussed above, the lack of a strong association between attendance at early education and KS1 attainment may not be surprising.
Our analysis also has some limitations. We note in the paper the possibilities of selection bias in terms of children with higher ability being more likely to attend early education and attend higher quality schools. Our attempts to identify variables that allow us to control for such potential biases were unsuccessful. Finding more appropriate variables to identify these possible biases would provide more confidence in the findings.
The limited positive findings for children who experienced early poverty may be a reflection of the policy over the period under consideration of targeting high quality early education for children from disadvantaged backgrounds. A tentative conclusion from this research is that universal provision, with a focus on high quality services for disadvantaged children, can improve attainment levels for these children.
The paper focuses only on the assessment undertaken by children in maintained schools at the end of KS1.
However, there may be benefits to children in other dimensions. The MCS is a rich data source including other measures of cognitive ability at age seven as well as teacher and parent assessments of behavioural difficulties, all of which are worthy of analysis. Early education can also have wider benefits, for example, allowing parents able to find work to do so whilst their child is at an early education setting. Early education may also lead to longer-term benefits, so a full assessment of the impact of early education needs to consider a much wider array of outcomes than considered here.
Overall, the evidence from the EPPSE study provided a strong case for the expansion of early education, but more than a decade later with near universal take-up of early education the evidence base needs to be refreshed. One of the key messages from EPPSE is that longer-term outcomes from early education only occur when children attended high quality early education settings. Analysis of data, more recent than EPPSE, from the MCS, does not allow quality of early education to be identified. Improved data are required and the current proposal from the Department for Education, for a new study to evaluate the impact of early education in England, will provide a valuable opportunity to bring the evidence up to date.
NOTES
1 The specified date for children born in the period 1 January to 31 March is 1 April following the child's third birthday. For children born in the period 1 April to 31 August: 1 September following the child's third birthday; and for children born in the period 1 September to 31 December: 1 January following the child's third birthday. 2 The original Effective Provision of Pre-school Education (EPPE) study followed children to the end of Key Stage 1. The extension Effective Provision of Pre-school and Primary Education (EPPE 3-11) project followed the same children to the end of primary school, while the Effective Provision of Pre-school, Primary and Secondary Education (EPPSE) covers the period to the end of Key Stage 3 (at age 14). 3 KS1 comprises the two years of schooling in maintained schools in England, when pupils are aged between five and seven (Years 1 and 2). 4 The Naming Vocabulary assessment from the British Ability Scales is part of a set of cognitive assessments designed to gauge children's expressive language skills. 5 Working towards level 1 has a points score equivalent of 3 points; achieving level 1 has a points score equivalent of 9 points; just into level 2 -13 points; securely at level 2 -15 points; at the top end of level 2 -17 points; achieving level 3 -21 points; and achieving level 4 -27 points. 6 The categories 'working towards level 1' and 'achieving level 1' are combined, for the purposes of the ordered probit, because very few children are recorded as 'working towards level 1'. 7 Similarly, the categories 'achieving at level 3' and 'achieving level 4' are combined because very few children are recorded as 'achieving level 4'. Notes: Standard errors in parentheses. * indicates significant at 10 per cent level, ** indicates significant at 5 per cent level and *** indicates significant at 1 per cent level.
(a) For Science; and Speaking and Listening, level 2 attainment is not split into 'just into level 2' (2c); 'securely at level 2' (2B) and 'at the top of level2' (2A).
